INTRODUCTION
In 1986, a study in rats showed that after maintaining an isolated bowel segment in the subcutaneous space for 30 days, all mesenteric vessels providing blood flow to this segment could be ligated without development of necrosis 1 
.
In the last decade, two other models of bowel neovascularization (Iowa I and II) were developed.
Iowa I consists of a myoenteropexy between the internal anterior abdominal wall and the jejunal segment. Both sectioned extremities of this segment are open to the external abdominal wall as mucous fistulae. After six weeks, the mesenteric circulation to this segment is ligated without development of necrosis 2 . In the Iowa II technique, an isolated jejunal segment is sutured to the liver, and complete revascularization has been documented in five weeks 3 . (6) . Available from URL: http://www.scielo.br/acb. ABSTRACT -Omentoenteropexy was developed as an alternative technique to promote neovascularization in an isolated bowel segment. Objective: The aim of the present protocol was to study the long-term viability of an isolated jejunal segment following neovascularization by omentoenteropexy. Long-term survival of a neovascularized bowel segment is an indication that the utilization of this segment as an intestinal graft can be successful. Methods: To test the proposed surgical technique, 13 Wistar rats were subjected to laparotomy, the jejunum was exposed at 20 cm from the angle of Treitz and a pedicle of greater omentum was isolated. An incision of 6 cm was made along the antimesenteric jejunal border, exposing the submucosa. Omentoenteropexy was performed between the incision of the jejunum and the pedicle of the greater omentum. After seven weeks, the mesentery of the jejunal segment subjected to omentoenteropexy was ligated and isolated from the rest of the jejunum by a complete proximal and distal transversal section. Subsequently, an end-to-end anastomosis was performed to restore the continuity of the bowel. Results: At 10 weeks from the first surgical intervention, the isolated jejunal segment subjected to omentoenteropexy was completely neovascularized and viable. Conclusion: No evidence of anatomical or functional intestinal obstruction was observed. KEY WORDS -Omentoenteropexy. Neovascularization. Rats.
In 1994, omentoenteropexy was developed as an alternative technique of intestinal neovascularization. The advantages of utilizing the omentum for neovascularization include better mobility and less vulnerability to damage than host organs previously utilized in similar techniques 4, 5 . In addition, it has been suggested that the greater omentum has the ability to induce or mediate angiogenesis through certain lipid angiogenic factors 6 . The aim of the present study is to assess the longterm viability of neovascularization in a jejunal segment using the omentoenteropexy technique.
METHODS
Thirteen adult male Wistar rats, weighing from 225 to 260g were studied. Following 5 h-fasting, the animals were anesthesized by I.M. injection of chloral hydrate ketamine (10 mg/kg) and chloral hydrate xylasine 2% (1.0 mg/kg), and a 5 cm-incision in the midline of the abdominal anterior wall was carried out under aseptic conditions. Subsequently, a pedicle of greater omentum was isolated, and a jejunal segment at 20 cm from the angle of Treitz was subjected to a 6 cm-incision along its antimesenteric border to expose the submucosa. Omentoenteropexy was then performed with a polypropylene 6-0 uninterrupted sutures between the jejunal incision and the pedicle of the greater omentum.
After seven weeks, the animals underwent another laparotomy and the mesentery of the jejunal segment subjected to omentoenteropexy was ligated (silk 3-0 suture) and excised from the jejunum by complete transverse proximal and distal section. Subsequently, an end-to-end anastomosis between the neovascularized jejunal segment (NJS) and the normal jejunum was performed with polypropylene 6-0 sutures to restore the continuity of the bowel (Figure 1 ). After ten weeks from the first surgical intervention, a third laparotomy was performed to inspect the NJS for viability and anatomical alterations. During this procedure, specimens for anatomopathological examination were collected from the NJS (c), at 2 cm proximal to jejunum (a), at 2 cm distal to NJS (e) and at the anastomotic zones (b and d). H&E histological staining was utilized to study the neovascularized areas. The diameter of all segments was measured and the entire proximal and distal jejunal segment diameters were compared using Friedman's t test. The present protocol was approved by the EPM (Escola Paulista de Medicina) Laboratory Animal Use Committee.
RESULTS
A macroscopic examination of the jejunal segment subjected to omentoenteropexy revealed no signs of necrosis or anastomotic stenosis. All intestinal segments involved in this surgical procedure appeared viable and healthy (Table 1) , and maintained normal peristalsis. The NJS showed a larger diameter in comparison with the proximal and distal jejunum (p<0.05; Table 2 ). Proliferation of blood vessels was evident in the area subjected to omentoenteropexy. 
DISCUSSION
Neovascularization techniques in isolated bowel segments have been widely studied. The utilization of the greater omentum as a vascular pedicle in bowel elongation has been previously studied, but the sectioned intestinal segment was not re-anastomosed into the gastrointestinal system 4, 6 . In addition, assessment of viability was performed at two days following ligation of the neovascularized bowel mesentery 7 . In the Iowa I and Iowa II models, viability of the neovascularized bowel and absence of necrosis were examined at 6 and 5 weeks respectively 2, 3 . In contrast, in our present study the presence of viable neovascularization and absence of necrosis in the jejunal segment were assessed at 10 weeks. Furthermore, because the jejunal segment was re-anastomosed into the intestinal tract, we were able to perform anatomical and functional analysis of the bowel. Motility and absorption capability of an NJS have been previously examined by other investigators 8 . However, this is the first time, to our knowledge, that a long-term functional and anatomical assessment of a neovascularized jejunal segment has been performed.
In the present study the NJS was evaluated 10 weeks after the neovascularization procedure to assure that a normal intestinal motility was restored. The extrinsic NJS innervation was completely disrupted when its mesentery was ligated and isolated and the proximal and distal intestine were sectioned. It is possible that the disrupted innervation has contributed to an increase in NJS diameter. However, this anatomical alteration did not result in functional bowel obstruction.
CONCLUSION
A neovascularized jejunal segment was viable and with no signs of necrosis at 10 weeks following omentoenteropexy procedure. No functional or anatomical intestinal obstruction was observed using this technique.
